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METHOD FOR NON-LINEAR DOCUMENT CONVERSION AND PRINTING 

Fidd of the Inventfon 

The present invention relates to formation of a document from one or more 
sources of infonnation and. in particular, to the reproduction, preferably by printing, of 
the document onto physical, human readable media in a manner so as to retain in the 
reproduction certain links or similar strucnires present in the sources. 

Background to the Invention 
Techniques exist for the generating, formatting, displaying, saving or printing 
of strucnired documents, hierarchical documents, documents written in a marJcup 
language such as SGML, . HTML or . XML. and also for : other foniis of non linear 
documents. Such techniques may provide formatted human-readable ciear-iext output 
or another alternative document format or preseniaiion from tiiat of the original 
documeni source-data. Typically however, a;^y non-linear or structure information, or 
hyperlinking facility within the origina^ document source data will be either lost, 
ignored or rendered solely as texttial information which is only passively informative to 
any reader. 

One typical example of a source of ugged or hyperlinked non-linear 
documents is tiie so-called world-wide-wcb (WWW). A user may browse many 
disparate, but hyperlinked information sources in a non-linear manner on Uie web wiUi 
20 the intent to acc^. create and print a personalized document containing or including 
one or more parts of one or more source documents encountered. Typically, the 
selection by die user of source documents or tiieir partitioning, ultimately for assembly 
and printing as a single document, is strongly suggested by tiiose tags or hyperlinks 
contained within the source document or documents. Typically, tiiese tags or 
25 hyperlinks interconnect various parts of the source document, or parts of separate 
source documents with the interconnections being of various types including contextual. 
i^feremiaJ descriptive, elaborative. consequential or inconsequential and 
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Currently available arraugements permit a user to gather the document parts or 
documents' parts of interest and to assemble these into a whole, customized document 
which will be typically partitioned, cross-referenced or interconnected by the tags or 
hyperlinks which were distributed within the source documents. These original tags or 
hyperlinks, as selected by the user, will be the primary means of access and reference 
internally between sections of the newly customized document and typically, would 
have been the primary means of selecting or specifying the part or parts of the source 
documents for assembly of the final customized document. The implication is, 
therefore, that the user will wish to continue to refer tjq the tzgs or hyperlinks as an 
active and efficieiit; and perhiaps as the sole, means of accessing or referencing the 
customized document, regardless of its final form, format or m^ium. 

If the user wishes to print a typical customized document containing tags or 
hyperlinks assembled in the manner described above, then current arrsngesnenis permit 
textual printing of the hyperlinks within the document body, or as an appendiX; 
footnote or similar. Such arrangements therefore cause the loss of the feccessibiliiy. 
active interconnection or referential properties of the hyperlinks through the process of 
printing the customized document. The user is thus forced to use some other method of 
accessing, indexing or referencing the contents of the customized document. Typically, 
the user is forced into a linear access method for the printed document, despite the 
20 original selection of the contents being made via a non-linear interconnection or 
hyperlinked method. 

Summary of the Invention 
The present invention addresses the above deficiencies through preserving the 
interconnection and access properties of the original tags or hyperiinks once the 
25 customized document has been printed or otherwise reproduced. 

In accordance widi one aspect of the present invention there is disclosed a 
method of creating a rqjresenlation of information ftom at least one electronically 
accessible source of said infbrnmtio^ said information including at least one referential 
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matter and the second matter; 

ft. ,„,™.uoa « . ,„ , 

-in, ..K. ..^o., p,^ „ ,^ ^^.^ ^^^^ ^ 

d... M 7"°" * ''^ °' "»» " • 

d»p.ay.«. <^™.„, ^ 

«cond »,„ „,^,„ ^ ,^^„, ^ ^^^^^^^ 

«^™, r™™ ^ „„, „ ^ ^ ^ ^„ ^ 

a user interpretable manner in said document. 

In acconiance with another aspect of the present invention there is disclosed a 
document creation system including: 

means for accessing electronic information intemled for reproduction, the 
mformation including at least one hyperlink; 

means for formatting the accessed information as a contiguous localized 
document in a reproducible fonnat; 

means for i™:onK,rating into said localized document at leas, one functional 
imte Elated to said at least one hyperlink, said at least one ft.nctional links being 
foible in said localized document for leplicating a function associated with said 
;it 1^ piffi hyperUnk; and 

jm^ fordisplayii« the localized document. 
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In accordance with another aspect of the present invention there is disci sed a 
non-linear access method for a hard copy document, said document comprising linearly 
arranged information and at least one link physically incorporated in said document and 
coupling first matter in said information with second matter, said method comprising 
the steps of: 

observing a reproduction of said first matter in said information distinguishable 
from other of said information; and 

tracing a physical indicia in said document distinguishable from said 
information from said first matter to identify said second matter. 

In accordance with another aspect of the present invention there \s disclosed a 
computer program product comprising a computer readable medium incorporating 3 
series of instructions interpretable by a computer for ?.reaiing a document, said 
computer program product including: 

a first module for accessing electronic information intended for rt.*p?:cdiACtion, 
16 the information including at least one hyperlink: 

a second module for formatting tht: accessed information as d contiguous 
localized document in a reproducible format; 

a third module for incorporating into said localized document at least one 
functional link related to said at least one hyperlink, said at least one functional link 
20 being reproducible in said localized document for replicating a function associated with 
said at least one hyperlink; and 

a fourth module for displaying the localized document. 
In accordance with another aspect of the present invention there is disclosed a 
computer system comprising: 

input apparatus for iruerfacing user commands to said system; 
a processor device couplable to a computer network from which a plurality of 
electronic documents are accessible, said documents inchidiiig one or more hyperlinks, 
said processor device being configured to operate a computer program in response to 
said user commands to iaccess selected ones of said docuihents intended for 
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reproduction, and to format the accessed documents as a contiguous localized document 
in a hard copy reproducible format, said formatting including incorporating into said 
localized document functional links related to said hyperlinks, said functional links 
being reproducible in a material form in said localized document for replicating 
functions associated with said hyperlinks: and 

a printing device for reproducing said localized document by printing onto a 
recording medium, said printing device being associated with a fimher device for 
forming witii said recording medium indicia corresponding to said functional links 
whereby said indicia are manually accessible using a hard copy reproduction of said 
localised document to traverse said reproduction in a manner complementing said 
" tffectronic documents. 

Brief Description of the Drawhi^ 

A number of preferred embodiments of the present invention 'vill now be 
described with reference to the drawings in which: 

Fig. 1 illustrates the conversion of a first (source) document into a second 
printable document according to Uie preferred embodimem; 

Fig. 2 is a flow chart representing tiie method implemented by tiie preferred 

embodiment: 

Fig. 3 is a flow chart detailing step 104 of Fig. 2; 

Fig. 4 indicates syntax used for hyperlmk inq)lementation: 

Fig. 5 is an example of a hyperlink conversion according to Uie preferred 

embodiment: 

Fig. 6 is an example of a hyperlink syntax; 

Figs. 7A-7C show examples of hyperlink associations according to 

embodiments of the invention; 

Figs. 8A-8C show examples of hyperlink formats according to embodiments of 

the invention; 

Fig. 9 ilhistrates a document formed using an embodiment; 
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Fig. 10 is a schematic block diagram representati n of a coiiq>uter system in 
which the embodiments may be inq>leniented; 

Figs. IIA to lie ilhistrate the fonnation of a displayable documem according 
to a simple embodiment; and 

Fig. 12 is a flow diagram of step 109 of Fig. 2t 
Detailed Description 

Fig. IIA schematically ilhistrates three source document 901, 902 and 903 
which may ^rpicaUy be accessed via the World-Wide-Web either directiy or indirectly. 
For example as seen, the first source 901 includes a first text portion 904 which is 
followed by a hyperlink 905 which, m this example, represents a heading to a second 
portion of text 906, As seen, the text 906 includes an embedded hyiw&rUnk 915. The 
source document -901 ends with a third portion of texi 907. 1 ' - 

Hyperlink 905 links the source documenl 901 with the source document 902 
which is seen to commence with a text portion 90iB followed by a iink des?irtau6n 909 
c.orresponding to the location called by the hyperlink 905. For example, the destination 
kink 909 can be a header to a data portion 910 which may include an image f;;laied to 
the text 906 recited beneath the calling hyperlink 905. In this manner, as will be 
understood by those familiar with the World-Wide-Web, selecting the hyperlink 905 
will automatically cause a traversal of the Web to the link destination 909. As seen in 
Fig. 11 A, the data portion 910 includes an embedded hyperlink 911 which, together 
with the hyperlink 915, provide a source of access to the third document 903. As seen, 
the hyperlink 915 accesses a link destination 912 which acts as a header for a data 
portion 913 which inchid^ a destination link 914 corresponding to the hyperlink 91 1 . 

Whilst electronically traversing the World-Wide-Web, hyperlinks permit the 
user to be immediately transported from one part of the Web to another where 
appropriate to access the referenced information. However, when hypertext linked 
dbcumems are extracted from the Web and stored as lii^ documents within a local 
conqniter,: such as documents intended for printing or as other forms that do not 
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support hyperlinks (eg. text only data), or when printed in hard copy form, the 
electronic traversal function affonled by the hyperlinks is lost. 

According to the specific embodiment, where it is desired to create a local 
document based upon the sources 901, 902 and 903, a Imear document 900 is created 
5 which is shown in Fig. IIB and formatted into a fonn ready for display using a printer 
hard copy output device. As seen in Fig. IIB, in order to obtam appropriate 
pagination, in this example, the three source documents 901-903 are spread over four 
display pages. Further, and where qipropriate, the various blocks of text and the like 
are reformatted so as to best occupy the space available on each of the display pages. 

10 At this stage, because each of the hyperlinked referenced documents 901-903 are ail 
formed within a contiguous single document 900, the benefits of the- non-linear 
hyperlinking obtained from the World- Wide-Web are lost. 

According to this particular example, and as shown in Fig UC, the 
document 900 is modified whereby each of the hyperlinks 905, 915 and 919 anH their 

15 associated linked destinations 909, 912 and 914 are functionally provided by altering 
the document of Fig. IIB to provide a functional relationship between the various parts 
of the document 900 in the form in which it is to be displayed by printing. As seen in 
Fig. lie, the heading associated with the original hyperlink 905 is supplemented by a 
functional link comprising a line 916 displayed on the document and interconnecting the 

20 heading/link 905 with a cutout portion 917 arranged on the edge of the page. The 
cutout portion, by virtue of being on page 1 of the document 900 and overlying page 2, 
overlies and exposes a colour marked portion 918 on page 2 which, via a rendered 
line 919 provides a functional link to a heading corresponding to the hyperlink 
destination 909 seen in Fig. 11 A. In this manner the functionality of the original 

26 hyperlink found on the Web is maintained in the document 900 through providing a 
user thereof with a ready means of traversiiig the document 900 between ^ropriately 

V vr |ink|i^>^ thereof. 



S^0j]^f{^^ dccument of Rg. IIC is printed in hard copy form, the 

^^l^i^l^f^oMmrt be pl^ically cut from the paper of the document thereby 
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piDviding a direct page access functional reference between the link 905 on page 1 aiKl 
its destination 909 on page 2. 

As fimher seen in Fig. UC, the link 915 is embedded within the second 
portion of text 906 and such positionipg is not conducive to the use of a line, 
corresponding for example to die line 916, to link with an appropriate cutout portion. 
In this case, the graphic identifier 920 is associated with the hyperiink 915 and refers to 
an associated cutout portion 921 vMch is provided with the same graphic symbol 925. 
As seen, the cutout portion 921 overlies an unreferenced cutout portion 922 on page 2 
and a corresponding shaded portion 923 on page 3 which connects, via an indicator 
line 924 to tiie destination hyperlink 912. In tiiis manner, the arrangement of functional 
links within the display document of Fig. IIC can be provided in such a maimer so as 
not to impact upon the readability of the documem yet afford the ability to aa verse the 
display document 900 Li a manner corresponding to that which would bt available 
fMing the electronic hyperlinks sourced from tiie World-Wide- Web. ^ 

As inoicated above, where the display documem 900 of Fig. UC is printed on 
hard copy form, the cutouts are physically cut out from the edge of die medium 
(paper). Furtiier. tabs that protrude from the edge of die medium may be used 4s an 
alternative or m addition to the cutouts. 

From the simple example of Figs. 11 A, 1 IB and IIC, it will be apparent that 
die present invention provides for maintaining non-linear hyperlinks extracted from Uie 
World-Wide-Web in linear, local display documents intended for hard copy 
reproduction. The hyperlinks remain in a functional manner and maintain die linking 
between various pages or conyonents of die document. In a preferred implementation, 
Uie display document 900 can be configured for reproduction upon a video display as a 
video simulation f die hard copy document and in such an application, die cutouts or 
tabs may be formed as user selectable icons which reproduce, in die local computing 
cnvironmcm, the same eflect as dm available on die World-Wide-Web and diat 
available ming the hard copy document 
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Fig. 1 shows an example first documem 10 which inchtdes one or more pages 
or sections 12 and 18, both of which may be desmbcd by a markup language or 
lat^ges such as HTML or XML or the like. The first document 10 wUI typically be 
accessed by browsiqg on the world-wide-web or some other similar information source. 
5 The first document 10 generally contains one or more "typical" pages, for exanq>le the 
page 12. referred to herein as First Document Page X, to indicate that tfierc is no 
specific or ordinal reference or location for First Document Page X 12. within the first 
document 10. Particularly there is no specific or relative position nor ordimlity of the 
page 12 with reference to any other page or pages, for example rqircsenied herein by 
10 First Document Page Y 18, also contained within the aforesaid first documem 10. 
Similarly the First Document Page Y I» also has no specific or ordinal refereiK:e or 
location within the first documem 10. 

The First Document Page X 12, includes a hyperlink 14 or similar feature of - 
equivalent functionality and accessibility, represented visibly or by other means suitable 
for detection by human senses. The hyperlink 14 provides aa iniercormectian, ^ 
reference and/or access 16, to the First Document Page Y 18. or to some part 20 of the \ 
First Document Page Y 18. The part 20 can, for example be a section, graphic z. ^ 
textual element, to name but a few. The hyperlink 14 may reference the First 
Documem Page Y 18, via any positive or negative ordinal, relative or absolute path that 
20 is necessary or optional to inclement the hyperlink interconnection 16 within the first 
documem 10. Such an arrangement provides a location-to-location linking between 
sources of information. Alternatively, a contem-to-content linking of the sources of 
information may be implemented. 

Prior art arrangements, such as those discussed above, when printing the first 
25 document 10, whilst being able to visually represem the hyperlink 14, for example by 
] ^r^roduciog the text thereof as a footer or contents listmg. are unable to reproduce the 
V prppeTties of die link 16 between die two pages 12 ami 18. 

e^pnn^ a method associated with the processing 

produce a physical copy or 
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hyperlink functional property 16, once an HTML page is printed or rendered to a 
physical medium. In Fig. 1, the hyperlink property 46 in the printed document 40, is 
typically inactivated or lost when original hyperlink 16 in Web page document 10 is 
processed or printed by prior art methods. In such a case, only the visible property 44 
5 of the hyperlink is preserved or copied fix)m the original visible property 14 (if at all). 

Whilst the above refers primarily to documents sourced from the WWW. other 
documents may be used as appropriate sources of information. These include, but are 
not limited to, user or self generated documents that contam referential links, and also 
existing documents where referential links are added by the user. A fur^er class of 
10 documents include those in the process of creation, as will become apparent in the 

. following description ' * 

! 

The described embodiments of the present invention may be practiced using a 

i 

conventional general-purpose (host) computer system, such as ?he computer system 60 
shown in Fig. 10, wherein an application program developed to produce the results 

16 shown in Fig. I discussed above and to be described with reference to the nther 
drawings is implemented as software executed on the computer system 60, The 
computer system 60 includes a computer module 61, input devices such as a 
keyboard 62 and mouse 63, output devices including a printer 64 and a display 
device 65. A Modulator-Demodulator (Modem) transceiver device 66 is used by the 

20 computer module 61 for communicating to and from a conyjuter network, -and is for 
example connectable via a telephone line or other functional medium. The modem 66 
can be used to obtain access to the Internet, and other network systems, including the 
World Wide Web. 

The computer module 61 typically includes at least one processor unit 67, a 
2S memory unit 68, for example formed from semiconductor random access memory 
(RAM) and read only mraiory (ROM), iiqmt/ouq)ut (I/O) interfaces including a video 
iirterface 69, and an I/O interftcc 70 for the keyboard 62 and mouse 63. A storage 
^ ^;^#P^ inchides a hard disk drive 72 and a floppy disk 

: if*^^^ A et)-^ provided as a non-volatile source of data. 
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Tht components 67 to 74 nf th^ 

program of the preferred emhnHi™ »• *e application 

J possiDiy in concert with fh« j j. . . 

«■ ^ ..Pi^uo. p^. ^ ^ " ™ ^c.,, 

KMCiA can,. DVD c,c, il ■ T """'^ «pe dHve. 

""•DVD ett) ,s 5,,^, ^ 

orwi(hUK,ld„fo„g^„ i,. """W" and executed in 

In the preferred embodiments, the printer 6d « «f . 

. f , . -V*^!,^ manuaUy to pages so maited. 

Wi3S&^<^^^^^^'^^ to the oresen, • • 
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and physical hyperiinks essentially simultaneously using a unitary printer/cutting-type 
device. An example of such a device is the Fargo Impressa Die Sublimation Resin-Wax 
Thermal Label Printer manufactured by Fargo Electronics Inc. , of the USA. 

An other way of producing such a document is to first print the document, 
5 which can be achieved using any one of a plethora of printing systems known to those 
in the art. The printed pages can then be cut using a controllable cutting device to 
produce the physical hyperiinks such as the tabs and cut-outs. An example of such a 
cuttmg device is the FC3I0O-60 Desktop Grit-Rolling Cutting Plotter manufactured by 
Graphtec Technologies of Florida, USA. This device utilizes computer controlled 
to knives to cut the printed medium (eg. paper) and operates ii> a manner akin to piouer- 
printing devices, known to those skilled in the printing arts. Other cutting mechanisms 
may also be used. For example, punching finds ready application in situations ;vheie 
many pages require corresponding cut-outs to be formed, for example in the creation of 
finger tabs. ^ " 

A still further way of producing such a physical document is tc first cut the 

i 

medium (eg. pape, sheets) in the required manner to produce the physical hyperlinksL 
and then print onto the medium the required text and other information including 
printed hyperlinks. Such an approach is however unlikely to be preferred as. in 
general, printing systems operate most efficiently when handling uniformly shaped 
and/or sized material. 

A future way of producing the physical document is to generate the documem 
electronically, and retain the same on a recording medium, the medium then being 
supplied to a printer/cutter system for physical reproduction of the documem retained 
on the medium. 

In detail, the fust document 10 seen in Fig. 1 typically comprises at least one 
WTML Web page or similar or equivalent. Fdr the purposes of the explanation, the 
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ma> be in any order (if indeed the term 'order' is applicable to the storage or 
referencing method for first document 10). Indeed, the two web pages 12 and 18, may 
be from separate original web documents, or may in foct be separated by any physical 
or virtual or Internet distance. Therefore, the first document 10 may be a virtual 
6 document, inasmuch as it may contain or include web pages which are from separate or 
disparate sources and the definition of the contents of the first document 10, may be 
purely a user definition, being possibly temporary,, transitory, or ephemeral, for 
instance, merely existing in the mind of the user or in some construct relating to the 
operation of a user's web browser or similar application. 
10 Document 10, whether it be originally constructed or intended to include or 

reference .oi\ hyperlink to pages 12 and 18, would typically include hyp^riinics 
intercoimecting most or all pages, as this is the typical method of referraif betweetii web 
pages. This typical interconnecting or hyperlinking between pages, whatever their 
origin, to form a virtual document (or documents) is a common method of obtaining 
IB information from the World-Wide-Web and forms the typical starting point cor 
described embodiment. However, any hyperlinking method within the first 
document 10 may be used. 

The preferred embodiment allows the user to control, either manually, or by 
some automatic method, to select and store web pages from the Internet or World- 
***\ 20 Wide- Web to form a first document 10, which is further processed and finally printed 
and cut to produce a second document 40, which is in physical form. The second 
document 40 will typically contain the same content as contained within first 
document 10 with similar, parallel, analogous or identical hyperlinking connections 
between content or pages of the document 40, as were originally present in 
25 document 10. IiKieed, it is desirable to provide as much similarity, parallelism, 
analogy or identity between the hyperlinking methods of both forms of the document 10 
iio^^^ the method of tte invention may permit die user to modify the 
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'■^'^!i^y'':^':'y' yiXoGiuwiA 40 to cbntain^c^^ the hyperlinkiim connections from tfiose included in 
i ' is desirable to accommc^te and coinply with the 
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constraints of the output or printing medium in production of the document 40, in 
which case identical implementations or arrangements of content and hyperlinkmg may 
not be possible between documents 10 and 40 and the invention will attenq)t to find and 
implement or offer the user a suitable alternative or compromise arrangement of content 
or implementation of hyperlinking. 

The first document 10 includes a page 12, which contains a hyperlink 16, 
pointing to some content 20, on page 18. The direction, numerical page increment or 
decrement, or address details of the hyperiink 16, are unimportant. The preferred 
embodiment records the document and page positions of the hyperiink start point 14, 
and end point 20, and any content-relevant details including which element or elements 
the hyperlink attaches to, how it is positioned within the page or pages relative to 
adjacent elements, etc. The hyperiink 16 typically includes several attributes, including 
a starting point 14, normally defined as being connected to a content ekmeni sUch as 
text or an inwge or graphic. The hyperiink starting point 14, also represents the visible 
attribute of the hyperiink, which need not be present, but is typically present ro indicate 
(eg. visually) the availability of the hyperiink to a user. A typical method of operating 
a hyperlink is to select, click or otherwise activate the visible attribute; 14. which 
operation indicates to a user's browser software to analyse the attributes of the 
hyperlink to find the end point address or reference 20 within those attributes and to 
traverse the contents of the first document 10 directly to the indicated end point 
address 20, typically without considering or displaying any other content which may 
exist between the start point 14 and die end point 20. One example of a hyperiink 
syntax is indicated hi Fig. 4, in which the hyperlink attributes are defined and enclosed 
within the markers -<A" and -</A>". For the purposes of this description, the 
hyperlink 16, includes its attribute information, such as start point 14, and end 
point 20, but excludes its visible attribute or appearance which is indicated by the text 
seen at 14 in Fig. 1. The byperlmk 16 is also used to refer to the action of traversing 

14 to end point 20. 
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Referring to Figs. 1 and 2, alto the first document 10 is created, defined or 
stored in memoiy as indicated as step 101 in Fig. 2. the document contents are copied 
and stored within local memory or storage, as indicated by stq> 102. Next, if required, 
in step 103 hyperlink attributes which involve absolute pathnames, or those attributes 
containing references to the original external first document 10. are converted to 
internal and/or relative references or pathname that the local or internal copy of the 
first document 10 contains self-consistent hyperlinks which refer, as much as possible, 
only to the internal or local first document 10 and not to the original, external first 
document 10. 

Next, at step 104, the internal copy of die first document 10, is processed, 
typically mcluding reformatting of pages and document elemente and content, to satisfy 
various constraints, options or parameters imposed upon die process. The major 
purpose of step 104 is to reformat the document to meet the constraints of the final 
medium, for instance, printed, cut and bound paper sheets in book or booklet form. It 
is typically the case that die content and page layout of an HTML web page first 
document 10, is unsuitable for or mcompatible with direct printing to p^er. 
Therefore, reformatting may be required. Step 104 typically con^)rises several 
operations which may involve iteration or interaction and these are indicated in Fig. 3. 

Step 104 includes the step 151 of recordmg and storing the parameters of first 
document 10, including document and page layout and formatting parameters and 
properties, such as page orientation, page size, quantity of pages, font sizes and 
properties, together with mformation regarding the element positions and dimensions 
and other properties, relative placement of elements and spatial (eg. z-axis) or overlay, 
relationships of elements. Next, user options and controls, including any selected 
control and/or reformatting template, are recorded and stored in step 152. Step 153 
follows in which hyperlink attributes, start and end points, spatial and visible 
rel^bnships or attachments with other document eimtsnts and any other relevant 
jpr^e^es o^^^ and stored for first document 10. This operation 

:n^;t^^pc^^ document 10, for syntactical elements or 



• • • 



1 • • * • • • 

r * * 



• • ■ 

I • • • 

I' • • • • 



m' * 
[•••• 




. 17- 

semandc reladonships as defined in or allowed by the ^lii^le HTML standard or 
standards, where the syntactical elements or semantic relationshq>s iiuiicate or declare 
hyperlinks or related attributes widiin the first document 10. Steps ISl, 1S2 and 1S3 
may be operated in any particular order or combination that is practical. 
5 Step 1S4 follows step 153 and includes die reformatting of the first 

document 10, into a format or layout more suitable to meeting the various constraints 
for printing and also in obedience to the controls, parameters, constraints, properties or 
tenq>lates recorded or selected and stored in steps 151, 152 and 153. Various 
operations may be undertaken to effect the reformatting of the document, including 
10 repositioning of elements or pages, page-splitting or merging, reorienting of elements 

I 

or pages, alteration of spatial relationships of document parts, pages or elements, 

*i 

modification of font properties and visible attributes of elements, su^h as highiightingi 
etc to better suit die conventions or physical properties of the intended medium^ or to 
meet the constraints or requirements selected or defined in steps 15 i, S52 and 153. 
16 Typically, it will be necessary to reformat the first document 10, mtc a linear sequence 
of pages 40, since such linearity is typically enforced by the physical natui^ of the 
printed medium. Such a structural modification of a typically non-linear document 10, 
to a linear format in document 40, will typically have a significant impact on the 
arrangement and layout of pages and of page content. It will ^ically be the case that 
20 special processing of the document content and format may be necessary to retain or to 
partially retain an analogy, parallelism or identity between the structure and layout of 
fuit document 10, and the structure and layout of second document 40. In addition to 
' ? operations, it is typical that hyperlinks m the original document 10 

i'^nmyi^^l^^ modified to meet the constramts of the new medium 

I -kM^^' >'H?S^ to satisfy die requirments of the selections or 

any minimum required or 
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includiAg standard alterations to hyperlinks* visible attributes. Fdr instance, 
highlighting in colour, or underlining or other byperUnk attribute treatments, which 
may be optionaUy replaced or fimher enhanced by any relevant input controls, 
constraints, options or selections recorded in steps 151. 152. 153. It is possible that 
6 such treatment of hyperiink visible attributes may be controlled or mfiuenced by a 
template or a template property, properties, parameter or parameters, aiiy or all of 
which may be selected by the user. 

Further to the treatment of hyperiinks in step 154. step 155 which foUows may 
include the treatment of hyperlinks relating to the specific relationship of the hyperlink 
10 to surrounding or adjacem content or the further treatment may relate to any 
presentation control, constraints, parameters or properties be they specific or defeuk, 
associated with the content, the web page, the document, or referred to by the latter. 
An example of such presentation control is die Cascading Style Sheet method. This 
method allows an HTML web page to refer to, or associate, a Style Sheet with the 
16 HTML content, including association with hyperlinks, to control or modify or enhance 
the presentation of the document 10, or the document 40 and its contents, optionally 
with treatment specifically for the mtended presentation medium. In addition to this 
possible treatment of document content and specifically to the treatment of hyperlink 
attributes, the treatment of hyperiink attributes, either replacing, moditying or 
20 enhancing any foregomg treatmem, so as to provide in^jroved placemem, or 
hi^ighting, emphasis or legibility of hyperlinks within the format and constramts of 
; ? ^^^^^^ medmm, typically a printed, cut and bound collection of paper sheets 40 

'W40M^^^^^^^^^^ treatoent of hyperlinks for a printed and cut HTML document 40, or 
^^v.^l^S'^^^EP^^ HTML document 40 can be provided through additional 

#-€w^f^^^I ifP aid oflier treattiKm of hypo-Unks than are 
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its fonnat, but are generally inteiKled to include rearrangement of hyperlink-associated 
content elements, such as text, nnages or gr^hics to better position hyperlinks closer to 
page edges for later cutting of tabs or access holes, or positioning for better 
highlighting by addition of a graphic element or colour or other highlight effect or 
possibly combinations of the aforementioned treatments. 

Figs. 7A to 7C iUustrates some examples of possible hyperlink treatments for 
the purpose of associating hyperlinked content from first document 10, with tabs or 
cutouts or other physical hyperlink element or elements within printed document 40. 
The exanq)les in Figs. 7A to 7C may be derived from the example HTML syntax in 
Fig. 4, which illustrates a textual element containing a single word, "link" which has a 
hyperlink associated with it. Generally, unless the user specifies otherwise, a 
hyperlinked element, such as the example given, "link", is associated with a physical 
hyperlink in document 40, where the physical hyperlink typicatiy takes the form of a 
cutout or tab or similar. This combination or association of hyperlinked element and 
physical hyperlink is typically and purposefiiUy made to provide an operative, actual 
and active hyperlinking facility in the printed and cut document, 40 which mimics, 
parallels, or recreates the original hyperlinking facility within ehe first document 10. 

In Fig. 7A, a page 203 contains a sentence with a hyperlink originally 
associated with the word "link" in the first document 10. In the printed and cut 
document 40, the preferred embodiment makes a visual and direct association between 
the hyperlmked word "link" 204, and a physical hyperlink tab or cutout? 205, which is 
created and allocated for the purpose of effecting the hyperlink action. In Fig. 7A, the 
hyperlink and text are loosely associated with the physical hyperlink cutout 205, by 
allocating relatively close positioning for the two elements and with the addition of a 
printed symbol 220 next to or near to physical hyperlink 205. The symbol 220 is 
placed adjacent to physical cutout 205 to mark it, to give it meaning and to draw 
Maiti^ to it and, usuaUy. to associate physical l^perlink cutout, 205, with the original 
Ftoher m F<g. 7A, the association between the hvoerlinked 
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grqihic, image or text element at 220. Such a selection and/ r treats^ may be 
controlled by an automated processing t^nplate or script, or by the user. 

In a second exanq)ie seen in Fig. 7B, an arrow 221 is drawn b^een the 
hyperlinked wotd "link" 204, and the physical hyperlink cutout 205. The arrow 221 
5 serves to provide a direct visual connection between the hyperlinked word 204 and the 
physical hyperlink 20S. 

A third example of treatment or highlighting of a hyperlink is imlicated in 
Fig. 7C. There, the textual element is repositioned and reformatted to directly place 
the hyperlinked word "link" 204, immediately adjacent the physical hyperlink 
10 cutout 205. This adjacent positioning serves to provide a direct visual connection or 
association between the hyperlinked word 204, and the physical hyperlink 205. 

Many other methods of treatment or highlighting of hyperlinks or association 
of hyperlinked elements with physical hyperlinks arc possible- Treatments or 
association methods may vary with the details or sttributes of a hyperlink within the 
15 original document 10. For instance, treatment may vary depending on whether the 
hyperlink was part of a heading, or body text. In addition, the method impJemented for 
treatment of a hyperlink may vary according to user control or template influence or 
similar. The options for treatment of a hyperlink, including the method of associating a 
hyperlinked element with a physical hyperlink, may be controlled or selected from 
20 many possible information sources, including user input, parameters or properties 
withm the original first document 10, associations or references within first 
document 10 to style sheets, automatic or manual selection of a processing or treatment 
template or procedure or also by adoption of a default treatment or procedure in the 
absence of some or all of the aforementioned information sources. The same options 
26. may be available per element or elenont type in addition to on a per page or per 
'^^nuno^^ or per page type or per document type basis. 

Rgs: 5A and 5B lUostiatB how a hyperlink 202 in a source document 201 may 
^^^^mdl^.wb^.:a nsnnber of filler coHiiits 205^.207 on an ouqrat 

tayperiink204. 
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Step 155 of Fig. 3 may include known treatment or processing steps and 
^icaUy relating to printii^g of docmnents. In addition, the preferred embodiment 
provides die additional or alternative treatment or processing option for document 
formatting and/or fayperiink attribute enhancement within step 155. particularly for 
5 printing, cutting and/or binding of documents, including for printing, cuttmg or binding 
of single or double-sided documents or any combination of these. 

Step 155 may be followed by one or more iterations through steps 151, 152, 
153. 154, 155. dqiending on die user control and odier constraints. Typically it may 
be necessary to iterate dirough die reformatting and placement step 154, because 
10 step 155 may influence die document layout in various ways, possibly c^vsing layout 
errors or requiring dements to be moved or modified near ereaiments applied to 
hyperiinks and physical hyperiinks. Generally, if any modification of die document 
properties, layout, etc has been effected, then steps 152, 153 may need to be repeated. 

Step 156 involves die optional presentaiion on a display of a representation of 
die reformatted, processed and treated document 40, prior to die final operations of 
printing, cutting and binding to acnially produce document 40. The step 156 is 
typically known as WYSIWYG (ie: "What you see is what you get**). The user may 
take diis opportunity to check die document presentation and to effect revisions of die 
user controls and options if desired. Such changes may require reiteration of earlier 
20 steps 151. 152. 153. 154. 155 and 156 to check or to modify die document structure 
and attributes so as to avoid violation of any preset, assumed, derived or selected 
constraints relevant to these steps. 

Step 157 involves die final calculation of die start and end position attributes of 
all hyperlmks widiin document 40. Step 157 is similar to stq) 153 and die procedural 
25 loop indicated may be rearranged to combine diese steps widi an equivalent result. 
Stqp 157 replaces die byperiink attributes recorded from first document 10, widi die 

. V ^5 These attributes, now relevam to die 

purposes of 

^^^S^iSS^^^?^*^ content clemeiis and 
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physical hyperlinks within the domain of an entire document, q Jically containing 
multq>le pages. 

Following step 157, step IQS as seen in Fig. 2 offers the user the option to 
select or deselect hyperlinks or physical hyperlinks for display, printing or cutting 
5 within the printed and cut document 40. If the user chooses to modify the status, 
inclusion, printing or cutting of a hyperlink or physical hyperlink in document 40, then 
such changes may require alteration or conq)ensation in the documem format, layout, 
presentation properties, etc and an iteration may be required for steps 104 and/or 105 to 
reprocess the document 40. This decision to reprocess may be made separately or 
Mo jointly Dy the user or the particular implementaticn of the invention. The user'^ option 
to select or deselect hyperlinks ot physical hyperlinks for display, printing or cutting in 
step 105 is provided to permit the user to generate an optimal or customized format for 
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the document 40 and hyperlinking strategy. For example, the original document 10 

i 

may have included a large quantity of hyperiinks which cannot: practically 1 be 
reproduced as physical hyperlinks because of physical spatial constraints for example, 
or for presentation and ergonomic reasons where a plethora of physical hyperlinks may 
have a negative effect on the presentation or ease of use of the document 40-. Other 
reasons may exist for selecting or deselecting hyperlinks and physical hyperlinks for 
inclusion in a document, including for achieving some intended style or appearance, or 
20 for information presentation reasons, for instance for reducing clutter and enhancing 
high priority information, and so on. Such selection or deselection decisions may also 
be performed by automatic means or a combination of automatic and manual means, 
inchiding under the control of tenq>lates, media parameters, properties or constraints, 
etc and as described for 5tq>s 151, 152, 153. 

Step 106 involves the automatic, manual or interactive selection of the physical 
position of one or more hyperiinks, inchidiQg optional grouping and positioning of a 
_ . pliural^: Of faype^^ The grouping or positionii^ of hyperlinks includes grouping or 
V •c^'S^^V ^^^^ one hyperiink and another hyperlink, or between one 

':SM§i^%^%>;f:t^ -^j^^ or association between faypoiink and physical 



25 



0 v>t^>;i;f;^v ui lij 





-23- 



page properties, or an association between a hyperlink and physical document 
properties and inchides optional groapiitgs or position in one or any combiuation of all 
three physical, spatial dimensions, where the suifece of a single page may be 
considered as containnig two spatial dimensions. Also the absohite page number, or 
relative page number, physical document depth, leaf side, page side (in a two-sided 
documem) or other equivalent description may describe, and be equivalem to. the thiid 
spatial dimension. Infonnation suggestmg grouping and/or positioning of hyperlinks, 
either singly or in a phiraUty. may be automaticaUy derived ftom information available 
during any of its previous steps. For instance, the original hyperlink information may 
have been grouped on one page or in one headed section of the original documem. 10, 
or hyperlinks having the same hierarchical level, for instance, having the same header 
level declaration in HTML symax. may be grouped. For example. Fig. 6 shows I 
typical HTML hyperlink syntax in the first line of text, where a hyperiink is cxpliciijy 
associated with a texnial element which is expliciUy raised io a header ievel of jl 
There may be many kinds of hyperlink grouping and positioning information and there 
may be many methods for automatically interpreting hyperiink grouping and positioning 
infonnation. The selection of which method or methods of selecting or interpreting 
hyperlink grouping or positioning information may be by means of default methods' 
implememed at the invemor's discretion, or by means of analysis or recognition of the 
format of the input documem 10 and by selection of an appropriate analysis technique 
which results in an optimal or acceptable hyperiink groupmg ami positioning. 
Alternatively, a user's selection of a tempUte which may specify many parameters or 
which may comrol many processes of tiie preferred embodimem. i«:luding Uie 
hyperlink grouping or positioning information analysis and interpretation and resultant 
placemem m order to achieve a consistem or famUiar style, method, presentation or 
result at die ouqnu can be an>lied. 

Fmther options within step 106 mchide the option for the user to override or 
nwjify aspects of tie grpupu« and positioning TTie user may 

eternally compoi^rrf or iteratively modify the groopmg and positioni.^ information. 
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and typicaUy, a WYSIWYG or partial display f tbe expected outiwt is provided to 
assist and guide the user during this procedure. Step 106 may be repeated in a loop or 
loops with other steps as indicated in Fig. 2. passing control via steps 113 or 114 to 
previous steps, as the user or as the method of the invention decide are necessary. 
5 Other implementations may combine step 106 with one or more of the oUwr steps, for 
instaise, step 105, to provide a combined operation to the user and also to possibly 
provide more related information at one stage to allow better automatic control and 
decision making within the invention's process steps. Step 106 may also occur at a 
different stage in the flowchart of Fig. 2, where it may be used to constrain other 
10 processes, such as that in step 105, for instance. An example of this optional 
implemer.;ation may include where step 106 precedes step 105 and step 106 constrains 
the grouping and positioning of hyperlinks, by automatic or manual means or both, so 
that decisiorrs made in the following step 105 are constrained by this predetermined 
grouping or positioning to, for instance, determine, or partially determine implicitly or 
15 explicitly the priority of hyperiinks which may be selected and printed or cut to the 
exclusion of lower priority hyperiinks, 

Step 107 involves automatic, manual or interactive selection of the type or 
types of printing, marking, or identifying, by visuaK tactile or other means, or other 
physical presentation of one or more hyperlinks, including the method or methods of 
20 associating hyperiinks with one or more document or page elements, particularly but 
not exclusively, printed elements, within one or more pages. Step 107 may be 
additional to similar decisions, analyses or options or operations previously performed 
in step 155 of Fig. 2. TypicaUy, step 155 would involve automatic or default 
operations, based on analyses of input data and prior control or formatting template 
26 selection or similar, whereas step 107 may typically involve significantiy more user 
interaction or control and may also include additional data from steps 105 and 106 
vMOi was typically unavailable in step 155 and which may influence automatic or 
- ^ decisions made in step 107. Step 155 was performed earlier to typically 

enou^ infonnatiim about proposed or default document elements, strucmre 
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and attributes to permit meaningful processing and decision-making in subsequent steps. 
Step 107 then provides the opportunity to revise or finalise such attribute values or 
decisions previously made in step ISS. Amalgamation or other association of process 
steps ISS and 107 is possible while retaining an equivalent method of invention. 

In the example of Fig. 7A, the physical hyperlink 205 is highlighted by a 
graphic element 220, which is printed nearby. This element may have been copied or 
extracted from the original document 10, or it may have been introduced by the 
embodiment or by the user to bring attention to or a style of presentation to 
hyperiink 20S. In addition, die hyperlink 205 is associated with textual element 204 by 
general positioning of the two in the same area. Another example of positional 
association is seen in Fig. 7C in which the textual element 204 is positioned directly \ 
adjacent to the hyperlink 205. The middle example of Fig. 7B illustrates a more direct 

J 

association method between hyperiink 205 and textual element 204, by the method of \ 
printing a connecting arrow or equivalent feature 221.. One typical and easily derived 
association allowing the printing of arrow 221 may be obtained by detecting from 
original document 10, the explicit association of a document element with a hyperlink. 
For example V such an association is expressed in HTML syntax in Fig. 4 in which the' 
textual element, word ""link*" is explicitly associated with the HTML hyperlink 
property. Therefore, the preferred embodiment may detect this explicit association and 
20 render die physically hyperlinked document, 10, as shown in the in Fig. 7B, with the 
printed textual element word *'link** 204, directly associated with the hyperlink 205, by 
adding a feature, such as the printed arrow 221. 

Information suggesting hyperlink presentation and/or element association, 
either singly or in a plurality, may be automatically derived from information available 
28 to the invention or inferred by it during any of its previous steps. For instance, the 
original hyperlink information may have been grouped on one page or in one headed 
section of the original document 10, indicating a possible association between page 
, d and hyperlinks. Such information is typically available firom HTML 

xtGoinae hyperlinks are normally associated with document elements. 
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typicaUy text or images, and such associations are easily detectable and such associative 
infoimation may be direcUy utilized in step 107 to associate or piesent hyperiinks with 
document elements. 

For mstance. Fig. 6 shows an example of a typical HTML hyperlink syntax in 
6 the first line of text, wherein a hyperlink is expliciUy associated with a textw«l element. 
There may be many kinds of hyperlink presentation and/or element association 
information and there may be many metiiods for automatically interpreting hyperlink 
presentation and/or elemem association information. The selection of which metiiod or 
metitods of selecting or interpreting hyperlink presentation and/or element association 
10 information may be by means of default metiiods implemented at die user's discretion/ 
or by means of analysis or recognition of the format or syntax or hierarchrcal type or 
presentaiiau style of die inpm document 10 and by selection of an appropriate analyst' 
technique which results in an optimal or acceptable hyperlink presentation and/or 
slement association. Alternatively, this can be achieved by means of a user's sekction 
of a template which may specify many parameters or which may control many, 
processes of the embodimem, including the hyperlink presentation and/or element 
association information analysis and interpretation and resultant placemem in order to 
achieve a consistem or familiar style, method, presentation or result at tiie output. 

Ftartiier options wifliin step 107 include tiie option for the user to override or 
modily aspects of die hyperlink presentation and/or elemem association data or 
decisions. The user may optionally compound or iteratively modify Uie hyperlink 
preseiitation and/or element association information, and a WYSIWYG or partial 
. M^ ii^^ ^ expected output may be provided to assist and guide the user during this 

|i Hf^^^iS^ Step 107 may be repeated in a loop or loops with other steps as indicated in 

- control via 115 or 116 to previous stq)s. Other implementations may 

^^07 wiUi one or more st^, for instance, stq)s 105 and/or 106. to 



^p^^^^p|^^J»»* :^pen^ user ami also to possibly provide more related 
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ii 



including at an earUer point, where it may be used to constrain odier processes, such as 
that in step 106. for instance. An xample of this optional implementation may include 
where step 107 precedes step 106 and step 107 constrains die hyperlink presentation 
and/or element associations, by automatic or manual means or both, so that decisions 
6 made in the following step 106 are constrained by this predetermined grouping or 
positioning to. for instance, determine, or partially determine implicitly or explicifly the 
grouping or positioning of hyperlinks wifliin one page or widiin a c jilection of possibly 
associated pages. 

Step 108 involves automatic, manual or interactive selection of the type or 
10 types of hyperlink physical implementation, for instance, die method of cutting of the 
physical hyperlink tab or finger hole or oUier physical implementation, including any 
tactile implementation which achieves the same effect of optional non-linear movement 
Uirough a document. Fig. 8 indicates diree examples of hyperlink implementation on a 
page 203. In Fig. 8A, a physical hyperlink 230 is implemented by a cut or finger-hole 
16 in tiie edge of the document page.* Such a cut may be perfonned in many document 
pages, preferably aligned so as to overlap when tiie pages of the document are aligned 
to overlap. The hyperlink 230 may be activated by the user placing 8 finger or thumb 
within the cut-out and locating die first uncut page surface above or below the cutout, 
whichever is appropriate, implied or indicated, and next opening Uiat corresponding 
20 page or pages, typically by grasping the said surface of flie first uncut page above or 
beneatii the hyperlink hole. 

Fig. 8B indicates another implementation example for a physical 
.h^rlink240, in which a tab is presented for, typically, grasping between finger and 
, « *e page mdicated by die tab. In tiiis hnplementation, die tab 240 

■^''^ -'-^^ or forms part of the destination page and not part of die 
nwi pa|e; as dbesis tl^ hyperlink finger hole 230 of Fig. 8A. Typically, dierefore. 
^^^!;^J|Si^%iiS^feyi^ widi d^niment or page elements • 

^^^^^MM^^M^^M^^Mk^i^^iq^x^^ in Fig. 
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Tab 240 is preferably labelled printed* cut, positioned or otherwise associated with an 
element, for instance the textual element shown, n page 203 and therefore hyperlink 
240 wUl display and wiU also effect a hyperlink between ttie textual element on page 
203 and the page connected to hyperlink tab 240. 

Fig. 8C indicates a third exanq)Ie of a physical hyperlink implementation in 
which several hyperiinks are grouped and associated together. A hyperiink 250 seen in 
Fig, 8C represents a group of nested fmger-hole cutouts of varying but coordinated and 
progressive size, and of elliptical shape which allow a user to select which hyperlink 
and therefore which destination page to traverse to by simply moving die tiiumb or 
finger slightiy to grasp the desired size of ellipsoidal cutout. In conjunction with this 
implementation example of a physical hyperlink or a plurality of physical hyperlinks, 
other artributes or features may be included, such as highlighting or colour-coding of 
the differing sizes of ellipsoidal cut-out, association by colour or other attribme of 
ellipsoidal cutouts with different elements of a page or pages or other equivalent or 
equivalenUy effective methods. 

Information suggesting hyperlink physical implementation, either singly or in a 
plurality, may be automatically derived or inferred from information available to the 
invention during any of its previous steps.- For instance, the original hyperlink 
information may have been grouped on one page or in one headed section of the 
original document 10, indicating a possible association between page elements and 
hyperiinks. Such information is typically available from HTML documents wherein 
hyperlinks are normally associated with document elements, typically text or images, 
and such associations are easily detectable and such associative information may be 
dire^ in step 108 to determine the appropriate or preferred or optional 

uf hyperiinks. For instate, the selection, grouping, positioning or 

107 may be used to select, imply, 
one or more hyperlinks or 
— — of hyperlink physical, implementation 
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physical implemeptatjon information. The selection of which method or methods of 
selecting or inteipietiiig hyperlink physical implementation infonnation may be by 
means of default methods in:q>lemented within the process at the user's discretion, or by 
means of analysis or recognition of the format* syntax, hierarchical type or presentation 
5 style input document 10 and by selection of an appropriate analysis technique which 
will result in an optimal or acceptable hyperlink physical implementation association. 

Further options within step 108 include the option for the user to override or 
modify aspects of the hyperlink physical inq>lementation data or decisions. The user 
may optionally compound or iteratively modify the hyperlmk physical implementation 
10 information. A WYSIWYG or partial display of die expected output can be provided to 
assist and guide the user during this procedure. Step 108 may be repeated in a !oop or 
loops with other steps as indicated in Fig. 2, passing control via paths 11? or il8 to 
previous steps, as the user or as die method of the invention decide are necessary. 
Equivalent implementations may combine step 108 with one or more steps, for 
15 instance, steps 105 and/or 106, and/or 107, to provide a combined operation to the user 
and also to possibly provide more related information at one point to allow better 
automatic control within the invention's processes. Step 108 may also occur at a 
different point in the procedure of Fig. 2, including at an earlier point, where it may be 
used to constrain other processes, such as that in steps lOS, 106 or 107, for instance. 
20 An exanq)le of this optional implementation may include where step 108 precedes 
step 107 and step 108 constrains the hyperlink physical implementation or 
implementations, by automatic or manual means or both, so that decisions made in the 
following step 107 are constrained by this predetermined inq)lementation or 
bhple^^ to, for instance, determine, or partially determine implicitly or 
■2ff: bigh|ighring, printitQ or other identification or presentation means of 

^v.^^y^^l|al^i^^ or within a collection of possibly associated pages. 

'^tbe final processing of all input data, user options, 
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is configured to be ready for execution or inqilememation by a device or devices 
arranged to perform the physical renderiAg, printing, cutting or other physical 
process^ seen in step 110, -required to achieve the ouQmt document creation, or 
intended result, for exanq>Ie usixig the printer 64 of Fig. 10. 

Fig. 12 shows the various stq)s diat are implemented in the preferred 
embodiment for mstructing and controlling the physical reproduction system, typically 
including and printing and/or cutting device, such, as . those described above for 
example. 

Step 109 commences with a sub-step 170 which actions the creation or 
rendering of document and hyperlink components into suitable file or data fonnat(s) 
required or expected by printer or printer sub-device. This for example may mclude 
formatting using a page description language (PDL) or some, file format such as 
POSTSCRIPT (registered trade mark) for exan^^ie. This may include any set of 
instructions or data suitable for reproduction on a printer device, as known in the art> 

Step 172 follows step 170 and actions the creation or rendering of a cutting 
template or equivalent graphic for hyperiink cutouts into suitable file or data format(s) 
as required or expected by cutter or cutter sub-device. This, for example, may include 
formatting instructions and data suitable for interpretation by the FCSIOO-SO Cutting 
Plotter described above. 

Further, as mentioned above, where the printer and cutter are unitarily formed 
as a single unit, such as the Fargo Impressa mentioned above, steps 170 and 172 may 
be implemented simultaneously or alternatively as a single step appropriate for the 
Mm»poid^ reproduction environment. Still further, steps 170 and 172 may be 
^ .sw^fP|N^^ processing order where such are sq>arate functions. 

ifoUows ami provides for the optional concat^tion, referencing or 
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Fimlly, step 178 actions the trammission of die separate or combined printer 
and cutter data to die printer and cutter devioe(s) as appropriate and control of those 
device(s) as required to inq)lanent printipg and cutting operations respectively. In 
practice, where sqiarate printing and cutting devices are used, one may follow the other 
5 in an automated "production line" &shion. Alternatively, printing and cutting 
operations may be performed essentially asynchronously. Such could apply to the 
implementation where the she^ of paper are printed as a large patch, and subsequently 
the printed sheets are supplied to the cutter, such as the FC320G^ Cutting Plotter 

The resulting physical document may include physical hyperlinks in patterns 
10 not dissimilar to the example shown in Fig. 9. In this example, four separate 
leaves 310, 320, 330, 340 are bound togedier and overlaid in sequential order widi 
leaf 310 on top followed by leaf 320, leaf 330 and leaf 340 on the bottom. The leaves 
are shown slightly horizontally offset in Fig. 9 to aid description of the hyperlinked 
physical document. Hyperlbik 302 may represent a typical physical hyperlink uf the 
15 fmger-hole type in which a hole is cut or punched or otherwise manufactured in several 
consecutive leaves of the document with the destination leaf or page 340, not contaimng 
such a fmger-hole* but retaining its surface for grasping by the user to aid in direct 
opening of die destination leaf or page indicated by hyperlink 302. In such an 
embodiment of a physical hyperlink, the surface of leaf or page 340 which is visible 
20- through the finger-hole hyperlink cut-out 302, may be highlighted, printed or otherwise 
decorated; featured or annotated to allow indication of some detail of the hyperlink or 
in clarity or identification or some similar attribute useful to the user. 



R^SI^^fii^^^ ^^^^^ * 

l^^i^K^^^^S '^In^ of a hyperiink, 302, the destination leaf or page 340, is accessible 

PfgSS^f 310, 320, 330, whidi iishide die finger-hole cutout 

iip to 340. Such an embodiment may be 

,t;i^^tec^.^f^^jji^^^j^^ leaf contains only one printed page. 
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page nmy be intenAaiiged as appropri^ wii« descriptions to 

describe hyperiink implenientatioiis in either siqgle-sided or double^ided documents or 
some combination of both. 

Another embodinwnt of a hyperlink is also shown in Fig. 9 as hyperlink 301 in 
which a reversed implementation is employed to allow hyperlinking ftom the rear of a 
document towards the front. TraditionaUy, documents are read in one direction or are 
presented as having a single direction of progression or may typically be presented with 
a heading or first page in a conventional directional relationship to a last or final page. 
This relationship may differ between cultures or countries but is ^icaUy staiKlard in 
any locale and/or written language. The addition of physical hyperlinks allows non- 
linear access to a document and therefore releases the user ftom progressive or linear 
reading of an entire document, document section or part or page or part page, in one 
direction. Thus, hyperlinks of type 301 and 302 in Fig. 9 together allow any physical 
hyperiinked document to be accessed in any direction the author desired and also, 
within the constraints authored, withm the document, permit the user to access the 
document*s contents with greater freedom^ more direct control quickly, and with less 
ambiguity by actively encouraging and enabling the immediate or direct following of 
references or hyperlinks encountered or sought within the document. 

Fig. 9 also shows another embodiment of physical hyperlinking in which two 
20 dtfferent hyperlinks, each with its own destination, are stacked atop each other without 
; This embodiment may typically be employed where one or more 

hyi^^ do not require access from any or all pages of a document but which may 
access or reference point. For instance, hyperlink fii^er-hole 304 in 




,^p^^^I^j^^2(pi;a^^ access to page 310. This exanqile shows that page 310 is only 

ti^Q^^iax^s^^ hyperiink, 304, from page 320. Similarly, 

p^^p^mk^^^ to page 330, but only from page 340. 
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possiT)le to overlap iwerlhte 303 aid 3M 

or without coiifiision as to li«r operation 01 assod^ Other similar or 

analogous airangeinents. groupings, associations or overlaying of hyperlinks, of numy 
different physical implementations are possible, each wifli its own rules or constraints 
s or conditions. 

The abiUty of flie user to modify die document and referential link generation 
process in die manner described above affords substantial utility in producing 
documents, eititer in electronic or hard copy form fl>at are taUorcd to die specific tastes 
of die auflwr/user. For example. wiUi a fuUy automated implementation tiiere exists a 
,0 1:1 relationship between die hyperlinks in die source document(s) and die referential 
links in die hard copy reproducible document. However, -widi user, intervention, 
referential links automaticaUy created may be disabled (a 1:0 relationship) dius avoiding 
die creation of links that may not be desired. Furdier. the user may create dieir own 
links, tims providing for. in a generic sense. an M:N relationship, where M.^0 and 
16 M and N each being integers. Such may impact upon the specific 

implementation of die prefened embodiment since HTML only allows a hyperlink to 
poim to one site, usually identified by a universal resource location (URL). !n contrast, 
XML provides for a link to point to a range of URL's. This permits die preferred 
embodiment die abUity to group togedier hyperlinks according to ^ome grouping 
20 criteria such as style and contem for example. The grouping may dicn provide for die 
referential links in die hard copy reproducible document to be formed in a like fashion, 
tor exan^le using die same colour, or by positioning cut-out and tabs in some form of 
. associated, by nesting for example. 

identification of various hyperiinks widiin electronic documents. 
^£-^fMWMM^^iiu^..:»i<MM^ wMiin amiDuter iKtworks such as die World Wide Web. 
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that no infonnation resides at the lefomced location (a so^alled 'dead end URL"). In 
these situations, the preferred embodnnent is configured to identify such a situation and 
not attonpt to create a corresponding functional link wttfam die locally generatedl 
document. However, the preferred embodiment may retain such references m a fashion 
5 conq)lementing prior art techniques, for exanq)le as a listing at the eiul of the 
document, or as a footnote within the document. This avoids localized document being 
generated including erroneous or unnecessary functional links whilst retaining the raw 
information relating to the hyperlinks within the document. Such processing finds 
ready application where the referenced URL accesses data other than text or image data 
10 readily reproducible in hard copy form, such as audio data; *video data, oran executable 
program to name but a few. The same procedure can be applied to those valid 
hyperlinks that are not desired to be retained as functional links (ie: the 1:0 cases noted 
above). 

In addition to the described embodiments, the invention may he partially or 
15 wholly applied to producing any non-physical or virtual represeatation of a physical 
document or page. For instance a physical hyperlinked document may be represented 
in a visual manner on a display device, such as the display 65 of Fig. 10, while no 
actual physical document exists. The v:r,tial repre:i^,ntdtion of the physical hyperlinked 
document may include physical hyperlinks, such as tabs or finger-holes which operate 
20 equivalently in the virtual representation to the real, physical implementation of the 
same features m a real, physical hyperlinked document. For exanq>le, the virtual 
representation of the physically hyperlinked document may provide touch-screen or 



ieqjuiyalent functionality which permits the user to place a finger or to otherwise effect a 
'tq^^ mouse-click or key-press or equivalent signal to a viitual rqiresentation 

lirf^y»%s^'v:%^ tab or finger^le or equivalent feature. The virtual representation of the 

then effect an equivalent operation to that expected in a 




^pbQ^^;ibyp^^ a sii^e or muhqile page turn operation as 
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5 document. . 
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the compound document has several features or parameters or attributes isolated from 
the same or similar features, param^ers or attributes within the remainder f the 
compound document. For instance, the gr«q)n« and posiiiomng of pbysicrl 
hyperlinks, and possibly other elements may be made so diat an artificial or constructed 
5 attribute or proper^ boundary' or boundaries may be created or introduced between 
parts of the same conqx>und document during creation, conversion or processing of the 
compound document so as to produce a physical conqx)und document. This can then 
permit subtraction or removal of a part, which removable part is described or identified 
by the introduced boundary or boundaries. These priittiples or methods may also be 
10 applied as described or iteratively to produce compound documents containing more 
than two parts or sub-documents. Examples of such compound documents include 
references having a table of contents, appendices to larger documents and multi-volume 
documents such as encyclopedia. 

Although the above described embodiments refer in general to the generation 
t6 by a user of a document derived from typically a number of sources accessible via a 
computer network, the invention is not limited thereto and may be equally applied lo a 
document generated locally, for example on a single personal computer workstation. A 
further extension of this may include the generation of the user intcrpretable functional 
links as part of the document creation process. In this fashion the physically 
20 reproducible links may be generated upon the creation of the document content in 
response to user (author) input. 

The foregoing described only a number of embodiments of the present 
invention and modifications, obvious to those skilled in the art, can be made thereto 
wittumt departmg from the spirit and scope of the present invention. 
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The Claims defining the invention are as follows: 



1. A method of creating a representatioa of infonnation from at least one 
ekctronkaUy accessible source of said infonnation, said infonnation including at least 
one refoential link between first matter in said information and second matter in said 
information, said method comprising the stq>s of: - - 

electronically extracting said information from said at least one source; 

identifying said referential link to establish a referential path between the first 
matter and the second matter; 

arranging the infonnation as a documem in a fomiai suitable for hard copy 
reproduction in which each of said first matter and said second matter are individually 
identifiable; and 

using said referential path to incorporate into said document and fonnat^a user 
interpretable functional link between Uie first matter and the second matter. - 

2. A method according to claim 1, wherem the fimctional link comprises an 
observable device that refers the user from the first matter to the second matter, said 
devfce bemg incorporated into said fonnat in addition to said infonnation. 



20 3. A mediod according to claim 2. wherein said device comprises a rendered link 
coiq)ling the two matters. 



4. A method according to claim 2 or 3. wherein said device comprises a 

on a firstdisplay page that provides a link between dje first matter on said first 
• ''^i-,:^^^B^^fte second matter on a second display pa^. 
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6. A method aoconliiig to claims S, whrnin the infonnatum is anai^ed for 
display by printiiig on a medium and said functional link is primed onto said medium. 

7. A method according to claim 6 when depcodeot on claim 4, wherein said 
5 portion comprises a physical alteration to said medium. 

8. A method according to claim 7, wherein said portion conq>rises a cutout in the 
medium. 

10 9. A method according to claim 7, wherein said portion comprises ^ tab attached 
10 the medium. 

10. A method according to any one of claims 1 to 4, comprising the further step of 
displaying said document on a display screen, 

15 

11. A method according to claim 10, wherein said fuirctional link comprises 
selectable portions that emulate a hard copy reproduction of said document. 

12. A method according to claim 11, wherein said portion comprises an icon 
20 incorporated in the display of said document manipulable to transverse the displayed 

documem from the first matter to the second matter. 

13. A method according to claim 1, wherein said first and secomi matter comprise 
V cbfine^ponding first and second locations within said information. 
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15. A method accoiding to claim 1. wherein said referential link comprises a 
hyperlink between the two matters. 

16. A method according to claim 15. wherein said information is sowced as data 
from a data network and said hyperlink represents a virtual path interconnecting the 
fust matter with the second matter via the data network. 

17. A method according to claim 1, wherein said referential path is updated and 
maintained whilst the information is being arranged into said format. 

18. A method according to claim 17, wherein said format comprises at least one 
displayable page for reproducing the information and said referential path comprises a 
mapping between the first matter and the second matter as those matters are 
reproducible on said at least one displayable page. 



19. A displayable document comprising information for hard copy reproduction, 
said information including a identifiable first link between first matter within said 
docum-ent and second matter within said document, characterised by a functional second 
link referring from the first matter to the second matter, said functional second link 

20 being formed using a association between the first matter and the second matter 
reproduced in a user interpreuble manner in said document. 

20. A document according to claim 19. wherein said functional second link 
visually and/or physically refers the user from the first matter to the second matter. 
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il; A document according to claim 20, wherein the visual reference comprises a 
W'h'- .^^i^^:^ in the hard copy Reproduced document coiq>ling the first matter with the 



• *• 



•••• 



If.' 



-40- 

22. A document according to claim 20 or 21. wherein ^ physical reference 
comprises a physical alteration of the medium upon which the document is reproduced. 

23. A computer readable medhmi having encoded thereon a linearly arranged 
» P'»y^'«"y«Pn>d«cibledocumemincludiug at least one hyperiinkb^ 

and second matter, said link formu« in said document when reproduced a user 
interpretable path coupling said first matter with said second matter. 

24. A computer readable medium, wherein said medhmi is selected ftom the group 
10 consistir^ of a magnetic disk device, an optical disk device, a tape device and a 

computer network. 

25. A document creation system including: 

means for accessing electronic information intended for reproduction, the 
information including at least one hyperlink; 

18 means for information as a contiguous localized dociment in a reproducible 

format; 

means for incorporating into said localized document at least one functJonal 
links related to said at least one hyperlink, said at least one functional link being 
reproducible in said localized document for replicating function associated with said at 
20 least one hyperlinks; and 

means for displaying the localized document. 



26. A system according to ctaim 25 wherein each said functional link includes 
M^|a. reproducible in a material form to replicate, upon interpretation of said 



said at least one hyperlink. 

claim 2Si wherein said localized documem 
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28. A system according to claim 25 wherein said means for displaying comprise a 
printer for reproducing said localized document on a recording medium, said printer 
being associated with means for creating said indicia with said recording medium . 
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5 29. A system according to claim 25 wherein said means for displaying comprises a 
video display upon which said localized document incorporating said indicia can be at 
least viewed. 

30. A system according to claim 29 wherein associated with said video display is a 
10 traversal means for traversing said localised .document Ma . said indicia, to functionally 

replicate said at least one hyperlink. 

31. A system according to claim 28 wherein said indicia are selected from the 
group consisting of a line printed on said medium, a symbol printed on said medium, 

16 cut-out portion of said medium, and a tag applied to said medium. 

32. A system according to claim 25, wherein saiti means for incorporating 
comprises means for converting referential links in said accessed information into 
physically reproducible links within said localized -document. 



20 



33. A non-linear access method for a hard copy document, said document 
comprising linearly arranged information and at least one link physically incorporated 
;in said document and coupling first matter in said information with second matter, said 
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34. A method accordiog to claim 33, wherein said physical indicia convrises a line 
printed on said document and coupling said first matter with said second matter; and 
said tracing comprises following said line. 




5 3S. A method according to claim 33 or 34, wheiein said physical indicia conq)ri5es 
a physical alteration to one of a plurality of a pages of said document, and said tracing 
comprises using said alteration to traverse from said one page comprising said first 
matter to another page comprising said second matter. 

10 36. A method according to claun 1, comprising the step of preserving original 
referential links in said document using said functional link to provide a non-linear 

means for accessing said matter within said (linear) document. ;] 

'J 

37. A method according to claim 1, comprising the step of creating a sciquential 
16 document from said extracted information and inserting into said sequential document at 

least one non-sequential link between said first matter and said second matter. 

i 
j 

38. A method according to claim 8 wherein said document comprises a plurality of 
said cutouts, at least two of said cutouts being nested at corresponding locations on 

20 different pages of said document. 



ir \ ? 39' A method according to claim 2 wherein observable devices of one functional 

. y reproducible in a first colour scheme and observable devices of another 

^li^i^^^^lfi]^^ link are reproducible in a second colour scheme different from the first 
?'¥.jB&'v colour 'Scnc 
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41 A coxnputer program produa con^ a computer readable medium 
incorporating a series of ir«tr«ctions iitferpretable by a computer for creatirig a 
document, said computer program product including: 

a &st module for accessing electronic information intended for reproduction, 
the information including at least one hyperlink; 

a second module for formatting the accessed information as a contiguous 
localized document in a reproducible format; 

a diird module for mcorporati^g into said localized document at least one 
functional link related to said at least one hyperlink, said at least one functional link 
being reproducible in said localized document for repUcating a function associated with 

said at least one hyperlink: and 

a fourdi module for displaying the localized document. 

42. A computer program product according to claim 41 wherein each .said 
,s functional link includes indicia, reproducible in a -.naterial form to replicate, upon 

interpreution of said localized document, said at least one hyperlink. 

43. A computer program product according to claim 41. wherein said localized 
docmnem is configured for hard copy reproduction by printing and said fourth module 
includes instructions for controlling a printer for reproducing said localized document 
on a recording medium, . 
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A computer program product according to claim 42 wherein said fourth 
for creating said indicia with said recording medium. 

i product according to claim 42 wherein said means for 
I localized document incorporating 
instructions for 






traversing said localised docum^ via said indicia to functionally iqilicate said at least 
one hyperlink. 



46. A conqmter program product according to claim 41 wherein said indicia are 
selected from the group consisting of a line printed on said medium, a symbol printed 
on said medium, a cut-out portion of said medium, and a tag applied to said medium. 
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47, A con?>uter program product according to claim 41, wherein said third module 
includes instructions for converting referential links in said accessed information into 
physically reproducible links within said localized -document. 

48. A computer program product according to claim 41 wherein said first module 
includes instructions for accessing said mformation from a phirality of non-linear 
sources via a computer network, the sources including hyperlinks connecting 
another, and said second module includes instructions for formatting said accessed 
information as said localized document according to predetermined hard copy 
reproduction criteria within which instructions of said third module are configured to 
create said functional links. 



49. A computer program product according to claim 41 wherein said first module 



includes instrut -lons for creating said information. 



A medidd of creatuig a representation of information from at least one 

said information including at least 
information and second matter in said 




Mi 
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airaiigiiig the infomiation as a document in a fonnat suitable for hard copy 
r^roduction in which eadi of said first matter and raid second matter are identifiable; 
and 

using said refeiential padi to incorporate and format into said document a user 
inteipretable functional link between the first matter and the second matter, the 
functional link including an observable device that refers the user from the first matter 
to the second matter, said device being incorporated into said format in addition to said 
information. 




10 51. A method according to claim SO, wherein said device comprises at least one 
of: 

a rendered link coupling the two matters; 

a portion on a first display page that provides a link between the first matter on 
said first display page and the second matter on a second display page; and 
15 a portion on said second display page that provides a link between the first 

matter on said first display page and the second matter on the second display page 
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S2. A method according to claim 50 wherein said deriving includes creating said 
information. 



' 53 . A computer system comprising: 
^^^S^^-^y^'^: iTspat q>paratus for interfacing user conunands to said system; 




bdog reproducible in a material fonn in said localized documeot for replicating 
functions associated with said hyperlinks; and 

a printiiQ device for reproducing said localized document by printiiig onto a 
recording medium, said printing device being associated widi a further device for 
forming with said recording medhun indicia corresponding to said functional links 
whereby said indicia are manually accessible using a hard copy reproduction of said 
localised document to traverse said reproduction in a mani^r conq>lementii« said 
electronic documents. 
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54. A computer readable medium incorporating a series of instructions 
interpretable by a conq)uter for creating a document, said computer readable medium 
including: 

a first module for accessing electronic information intended for reproduction, 
the information including at least one hyperlink: 

a second module for formatting the accessed information as a contiguous 
localized document in a reproducible format; 

a third module for incorporating into said localized document at least one 
functional link related to said at least one hyperlink, said at least one functional link 
^being reproducible in said localized document for replicating a function associated with 




includes instructions for comn,lln« a primer for «proctactag said localized docun«m 
n a lecoiding medium,. 



-mm 



IP 



57. A convmer readable nurfium according to claim 55 wherein said fourth 
6 °«^i«^ta««nginsm««ions for creating said ta^^^^ 

58. A convuler readable nmdium according to claim 55 wherein said means for 
displaying comprises a video display upon which said localized document incorporating 
said indicia can be at least viewed and said fourth module inchides instructions for 
tmversi.^ said localised document via said indicia to fonctionally replicate said at least 
one hyperlink. 
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59. A computer readable medium accordmg to claim 54 wherein said indicia are 
selected from the group consisting of a line printed on said medium, a symbol printed 
on said medium, a cutK,ut portion of said medium, and a tag applied to said medium. 

60. A computer readable medmm acconling to claim 54. wherein said tirird module 
mmm^ instrt^tions for com^rting referential links in said accessed information into 
te^fg;.^: links wiflun said localized -document 

^^^ll^A^^ medium accordii^g to claim 54 wherein said first module 

^^^^^ ^ i.^i'^ . ^ 

^ "we** «»»«*g ^ 



said accessed 



gii^liP^,'"^*: .^'^'^-^ instnKtions^ for ^ 

^^^^^§0^^^ «° PitdetenniL ha^ co^ 



I 
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62. A conqnitar readable medium aocoidiAg to claim 54 v/tmin said first module 
iodudes instiuctions for cteatiog said infonnation^ 



DATED this SEVEimi day of SEPTEMBER 1998 
Canon Kabushiki Kaisba 

Patent Attorneys for the Applicant 
SEWSm & FERGUSON 
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ABSTRACT 

METHOD FOR NON-UNEAR DOCUMENT CONVERSION AND PRDSTING 
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A document creation system and method are disclosed in which electronic 
infonnation intended for reproduction and includiflg at least one hyperlink is accessed. 
The accessed information is fonnatted into a contiguous localized documem in a 
reproducible format into which is incorporated at least one functional link related to a 
hyperlink. The functional link is reproducible in a material form in tiie localized 
document for replicating a function associated wid, the hyperlinks. The localized 
documem can then be displayed to reveal the functional links which are manually 
traversable. Dkplay is typically by printing and the functional links may include 
printed lines, cutouts in tiie paper or labs applied to tite paper. 
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AAAAA 1 
AAAAAAAAAAAAAAA 1 
AAAAAAAAAAAAAAA 1 
AAAAAAAAAAAAAAA 1 
AAAAAAA 1 


1 Hyperlink 


Ovejrvjew 









AAAAAAAAAAAAAAA 
AAAAAAAAAAAAAA^ 
AAAAAAA 
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AAAAA 
AAAAAAA 

AAAAAAAAAAAAAAA 
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PageY 
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Second Document 
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— ^ Overview 



Document Hyperlink 
Conversion 40 
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Hyperlink 
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User accesses or create 


5 a (VWVW) documentor 

and selects or defines document 


101 




oombinafionai documenl 
parts or documents* part 


s typically using hyperlinks to 
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implicrtlyorexpncittytdei 


itHythe desired parts. 
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Selected source document parts are captured o'copied 
to local storage if necessary (s ome maybe already local). 

^ 
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internally referencing hyperllnlcs are 
converted to relative path names if necessary. 
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Automatic or interactive reformatting of documents to fit 

the! 
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Stea;idto°Konal reproduction in the printed document 



105 



114 

u 

113 
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Optional, automatic or iriteractive grouping 



on 
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ttie printed'document. eg. location on page edges 
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Optional, automatic or interactive marking, highlighting or 
appelating, etc of hypertinks with document or page elements. 
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optional. automalicor mierective setecBw of funrtonallya^^ ^ 
hyperlink's physical implementation, embodiment or rendenng. 
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From 103 



Record & Store Source Page and/or 
Document parameters. 
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Record & Store User Controls, opttons, 
parameters, formatb'ng templates, etc. 



T 



152 



Search for and Record & Store Source Page and/or Document 
Hyperlink properties at least including start position, end 
position, and associated or attached element(s). 
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Repositioning, reorienting, reformatting of contents and 
elements to meet the constraints of the printed page and/ 
or document including similar or additional treatment of 
hypertink visible and active properties and elements. 
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Treatment of hyperlinks typically including detection of hyperlinks 
& content element associations, relocation of hypertink functional 
parts to adjacent or nearit)y paper edge(s), highlighting, marking, 
identification and/or association with physical hyperlinks. 



155 

u 



156 



Optional WYSIWYG display allowing 
user interactfon and editing. 
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<H1> This text contains a <BR> 

<A HREF = "http:/AftArtw.example.com/index.htnr*end">llnk</A> 
to another page. </H1> 
<P>Other content... 



</P> 



<A NAME ^ "end"> <H1> Heading Text </H1> </A> 
<P> Other content ... 



</P> 
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Source HTML page or document 



This text contains a link 
to another page 
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Fig. 5A 



Reformatted page or document 
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Hils text contains a link to another page 
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203 



rhis text contains a link to another page ^^i!'/^^ 




Fig. 7A 
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Fig. 7B 
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This text contains a link 
to another page 
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Fig. 7C 
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Video 
Display 
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Interfac 
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Modem 
Device 
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Printer 
Device 



I/O 
Interface 
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61 



HDD 





Fig. 10 
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From 108 



Creation or rendering of document and hyperlink components 
into suitable file or data fformat(s) required or expected by 
printer or printer sub-device. 



170 



Creation or rendering of cutting template or 
equivalent graphic for hyperlink cutouts into suitable 
file or data fbnnat(s) as required or expected by 
cutter or cutter sub-device. 



172 



Optional concatenation, referencing or inclusion of . 

cutter data within printer data or vice-versa as required | / 

or expected by cutter-printer devices. 



176 



Transmission off separate or combined printer and cutter data 
to the printer and cutter d6vice(s) and control of tttose d6vioe(s; 
as required to inriplenient printing and oxtting operat'ons. 
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